20         ELEMENTARY PRINCIPLES

phase. A reversal of the two phases, under certain conditions,
such as a fall in temperature, is a characteristic of certain col-
loids, namely, glue, gelatin, and starch, the particles^ (internal
phase) joining together and enclosing the medium'(external
phase), see Figure 1-7. The change is quite evident to the
naked eye; the material no longer flows but has become firm
or jelly-like. The hydrosol (sol) has been converted to a hy-
drogel (or gel), as the colloid is now called, A change of this

Fig. 1-7   Diagram to show the rearrangement of
the particles when a sol changes to a gel.

nature occurs in the conversion of the plasma protein fibrino-
gen to fibrin when the blood coagulates (p. 106).
Most colloids, owing to the relatively large size of their par-
ticles, can be separated from the dispersing medium and from
crystalloids by means of a suitable filter. The procedure is
called ultra filtration. Such a process takes place in the body*
The membrane forming the capillary walls, for example, serves
as a filter which, while holding the plasma proteins to a large
extent within the circulation, permits water and crystalloids to
pass freely through to the surrounding tissue cells (see Fig.
3"9> P- 67)- Nor do the plasma colloids normally enter the
urine; they are prevented from escaping from the circulation
by the interposition of a fine filter in the kidney, the water
and crystalloids of the plasma alone passing. into the renal
tubules (p. 303).
Colloids, by means of dialysis, can also be separated from any
crystalloids which may be associated with them. Colloid par-
ticles are unable to pass through certain membranes, such as